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Description 

Backgroun d of the Inventinn 
Technical Field 



*£^£ZZSZZ' alBy eu "' ns — ^ — » ■« ^ 

> Technical Background 

and more than 60 % in western countries P erce ^9e of the coated tools has reached about 40 % in Japan. 

resistance is improved, the JJto^SSolJSS? r Pf ° f ed . Wi,h a hard coati "9. although the wear 
toughness of the substrate material. 10 recmy ,h,s P robl ^. » is essential to improve the 

h.« ,«oy S * ha « « , te SUKace ^ ?z~ a i ; LSf srrj »•»"•» *«»(=«) - *= 

ance cat. be itnptoved eimttltaneousl, tnatenal « loegh. bah »eat resistant* and chjping resist. 

Stieh matetlet »e„ («^S2SSZ^Si£2* ? -"JS"? " 00 M " aS "* h «*»- 

percent of the Co phase in ^aZ^^n^,^ "* ^ * SUffaC9 ,ayer and the vo,u ™ 

WC-1?% cTp^ is ' ^ 8 miXtUre C °" Sis,i ^ ° f * Co and 

^d*c k e^ 

So™^ 

4,277,283. s<- An excellent example of pnor art proposed for solving this problem, there is U.S.Pat. 

The U.S. Pat. 4.277,283 (JPA First Publication.Sho 54(1 979,-No S7 71 Q rf^i™ • «. , . 

compared with that in the core " ° a ° d T ' N conta,n " 1 9 W. in the surface layer, is lower 

mjs^ is^%xs? jr^ sTr a N rrf rd me,ai - produced ( ™ a «*— 

0. 1 333 Pa (1 X10-3 torr) vacuum an 45^ *C totlKte n V , % °* a " d by hea,i " 9 ,he mixture in a 

«ha. the surface layer isvirtualty al W^c ^Th J^i2£2 * 3 dep,h °' 10 ^ so . 

coatingtoproduceacoatedhartaltay cuttinotool ^Thetou^hn««S ! 7 ' S COated Wi,h a 6 »" ,hick CVD ™ 
enriched with Co as the B-1 type hard ^tJi£2^ rt ^ M »^ , ^^^^ b ^ 



15 



20 



25 



EP 0 600 115 B1 

However, when the hard alloy cutting tool according to U S Pat 4 277 283 wa* „c*h a * o * u- u 

4 27^283 ' 0,931 dKC,0S9S 8 COat8d hafd a " 0y Similar t0 the coated ^ alloy disclosedTu S Pat 

Hn\ ar,H =««r ~ r . . a ,uu " u . "eaiea again at 1427 c for 60 minutes in a vacuum at 13 33 Pa MOO nm 
Hg) and after cooling at a given rate to 1204 »C, the flank surface is ground. The surface is coated with TO «S™ 

The first embodiment of the above-noted patent discloses a method of producing a substrate material h» th« 
to lowmg steps : preparing compacts of a powder mixture of WC-5 % TO-7 % Co: sSng tne » »C 
mhZ r* UnZ ' n9 31 1330 ° C '° r 10 minU,6S in an a,mos P here * « 2.67 x 103 Pa (lo tlrSi J, 20^0 H 

-^^sssrsiKSs; sr ■ ,o °' • ,o u spk *— - • - 

% TON JH2 1 k S l? U,1h embodimen < show * ^ substrate material made of a powdered mixture WC-2 

T1CN-3 /. TaC-5.6 % Co. wh.ch ,s heated in a vacuum to 1400 'C. held for 30 minutes'and is Sed in^! 
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30 



35 



40 



45 



-tare ft. quanmy of Ihe Co is 3 to 7 li^^lfo j^l m * CSn,e "' M a " Kde 5ubs ™° w « rt «=» 
•s 5 pjn thick. USUal CVD T,C ^'"S t0 ,hls « of 5 Mm thick and AI 2 O a coating that 

?cZTC5 n,S COnCem ^ 003,109 substrate with the usual CVD coating 

Pat.47^ too. disced in U.S.Pat. 4.911,989 and U S 

the surface teyer into the IniT^™ ^ *" * ^ iMusi °" - "C and Co from 

resistance however stin left a %rob.em ^ 
ativ^n^^^ 

(1988)- No.89666). 4,812,370 (corresponding JPA, First Publication, No. Sho 63 

20 of^isd^ 

<s applied directly to the Co-enriched surface lavarlSn^? ^tead of the usual coating of TiC is if TiC coating 
is used to prevent such alloying, and toform Xfflj^*/^ ^ the ,irst ™ 

In the first embodiment of the ZSSShl ^ T^'" 9 '° f ° rming 3 9rada,ion 
" 6 % TaC-6 % Co-5 % (W 0S Ti n <)cTccor^ 

1260 o C ; heating the dlSdiS^^ N to a Ii2^ pressed compacts and dewaxing a, 

nitrogen and raising the tempeZe to ! Zl $ a^d Se nol 9 TV * 1/min ** 45 minUteS; re ™™9 'he 
materia, having a Co-enriched 30 pm hickTurfac "av Mr SI « ""l^J" 100 ™<«es; to produce a subslrate 
produced by coating the substrate^enal wJh ^C^2 ll "° ' ^ ^ ^ ^ hBrt ^ ™ 

^^^^ZSSZ^^^* L C ' aimS ' 3 COa * d h - d -* saving a Co- 
Preven, the diffusion of ^i^2C^"lHS! "T^ k™™ M8Bnd ^ to 

pm thick TIC coating with diffused WC and Co LvSi S , «, % m th,ckn * ss - and ^ving a 3 
The technology disclosed in U S Pat 1812 S! i™ 9 ! ^T""' beca "*e the primary coating is TiC. 



Summary of the Invention 



^^^r^^^^^:^:^ -* culling too. of high toughness and high 
and is adhered tightly to the .coatings ^^^^^^^rt'"*!*-., 

of a core and multiple surface layers. Y 8,6 ma,enal contai ™9 Co. and consisting essentially 
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is within a range from 15-25 % by weight 2eZ hi h T " ' n,9rf3C9 °' 831(1 Substrate mate " a ' 

said core, wherein the content £ andTh T 1 ^ ^ " m ° re ,han me Co M « in 

of surface coatings consist of a prima* coithg o^TON^oi ^ in , Said C0Wl 3nd *™» ,n the P luralit V 

deposited on the primary coating ^a^^ e^ZSF , m * 806 3 S9C0nd3,y coa,in 9 of Al 2 0 3 
on the secondary coating of SaTari ^^LT T ^ 009 C03,if19 °' 71CN 3nd *P<»K* 
substrate ( 12 ) and said pLaXiClCdfseco^d \0ZZZS? (16) b9tW " n ,he SUrface of ,he W C 

and said secondary coating (14) '".ermeoaie coating (17) between said primary coating (13) 

*su^^^ 

beyond 1 00-400 pm from said lnl^ P ^ 1 ^^^ P ^ 3r9 in a - •* -re located 

subsurzs; ^Y-i^'cisr^ be r r ^ dep,h ,rom said ^ « - 

layer of 5-1 0 pn, thickness ir^^S^^^X^^T, °' 3 C3r ° id9 °' 71 Ta and Nb at *• surface 
of 100 pm of said substrate material ' n,erface of ^ subs,rat ° mat ^"s lower than that in the core portion at a depth 

t^o,^^ 

in the as-deposited coating ^ht^ 

n, T n fj a h reaSOn ' 0r hi9H Chippi " 9 resist3nce * « ha 25 ££TJ ^?h e nen,^enZ S ^ 

coating of TiCN The thicl^! ^ J ™ ,0 T' f9SidUal ^ °' ,hS 

coating TiCN) is also preferab* less than 9 (be,W " n th9 SUbS,r3,e in,8rtace and ,he P*** 

the coating can be converted So co^SS^^^^ !°™ fTT *• L 6 " 8 " 6 reSkJual stresses in 

P Te^ s r^ 

chipp^sr^^^^ 

the shot peening process is applied locallv to n^t' » T ? f 3 " 09 ' S l0Wered in some cases - Therefore, 

residual tensile stresses n m?S a ^ S* H 10 th9 rak9 SUrfaces ' 80 that the 

coating on the flank surfaces i oTZSK ° ,enSi ' 9 f9Sk,Ual Str9SS9S in the 

It is effective to treat only the rake suT/^ 
a.so. By so doing, chipping^s^^ » Paction purposes 

Also in the above-noted structures of cuttinn noi! 21! * .1 ? " 9 W63r res,s,ance becomes rare, 
made to be not more than 20 KoTS ! ?' r9S ' dU31 ' 9nSi ' e StfeSSes in the P rimarv can be 

more than ^Tm^iu^^ tZTZ er , COntral,ed wilh ^P'^ion of shot peening to no. 
coating to compressive liduTsfreL* ^ aJd t^oTo^ f ^ r9Sidual s,resses in ,he !*«y 

more than 20 KgW ' COn,r0 ' ,h ° Va ' Ue °' ,ne -"Passive residual stresses so that it is not 



Brief Description of the Drawings 
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Detailed Description of tha Pr eferred Ernboriimpntc 
Basic Configurations 



a ante, coalhg 15 ' C °™" s,s <* = P°™"y coaling 1 3, a oooondary coaling 14 and 

intermediate coating 17 the secondary coatinn iTLhTkI 1 0< th ° pnmary coa,in 9 13 - the secon d 

Ihapnn^ooa,^ ,3, litlSSl^^n^^^J 1 ^ ""T*" ,6 ' 

additives such m aTflThl^ P ^ constrtuent - wi,h c ° added as a binder, but may contain other 

W.and^aSd^ 
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kno»n ,„„,„« „ <xmtMs °™" > ^ M G '°"l> «• *™". - well a. ota 

|Ta.Nb)C. Co ana graphite. a "° 1 ' male " als ' such » Wared met.riais „, wo, (W Tilc 

Such microstructural changes can be observed rp*diiu «,.th ~ , 

whose value is less than 20 Kg/mm* 9 U8 ' S,r6SSes * n the as ^P°sited coatings are tensile, 

to less than 10 Kg/mm^The stress type can a. so S^Z^.tS?" ,enS " e feSidUal "~ « 20 
case of steel balls, the speed is in a range of 50 70 mt InH ,k 8 com P resslve In practice, in the 

of stresses mentioned above. ' ^ ,he peen,ng ,,me of 60 " 90 sec °"°s to obtain the range 

First Preferred Embodiment and Processing Steps 

position, WC-8 % (W 0 ssTi,, 4? )C-5 5 % (Ta! Nib T « ^ " ^ b ' ended in, ° a mixture "^ving a com- 

added, .id m. Jl»^^U.ti2S£fe^S I^^'lSSi a"*** ^ * B ™ ph,to "~ 
m accordance with ISOCNMG120408 using a press fans ^ Gree n Pressed compacts were made 

vacuum of 1.333 Pa fixator,) at 141oiT<S^^2Tfh^ T"" PfeSSed C ° mpaots were sin,ere < a 
free of free carbon particles were thus prSucTd Sam P les o f hard alloy substrate material, which were basically 

1 .Sa^CTlS^^C^^ %) - CH < (2 ° % " a " * vo-ume) at a reduced pressure of 
one group of samples of the hard l^ZbZi^^^T^T 9 * 3 C °° ,in9 ra,e °' 2 5 ™* ™* 
free of free carbon particles and has acore^e of over 50 2 JlTjZ* ? ™ 7 *•* * U * iS baSica,lv 
under optical microscope Mm p,h whlch has ,ree carbon particles when viewed 

of 0.2^ 

P°w£™^^ ** r SUfe * 5 W « h a 100 ° A,0 3 
under the conditions shown in Tab.e 1toZ£^ 

samples) listed in Table 2. ^ a " 0y CU,l,n9 ,nsert sam P |es 1 «° 12 (hereinbelow termed 

These Sfwem ^X^^^^T" « -P-es are shown in Figure a. 

microscope at a magnification of 5.0M Z Zl^lTZT^ 1 l\ * 26 ^ area Under 3 SCannin 9 

an average value. measurements were repeated five times at a designated depth to obtain 

sho^r^r 3 ' S,rSSS V3,UeS ^ the ^ ™ -ting determined by a X-ray technique are as 

in the 71CN coating were a.so neasX ^Z^lXZLT " ^ ^ 2 ' The residual s,resses 

1.6o? a ^b°c^ 

% and the Nb content was 0.5 % at a depth o 1 00 Z 7ZZ t , I' W3S 20 % ' ,he Ta con,ent «as 4.6 

said substrate materia, was .ess man the hard phasTco^ten^ f Ph3S9 COn,en, at ,he surtaca °» 

For comparative evaluation purposes aSS h t w T* P ° rti ° n * ^ SUbS,ra,e ma,erial - 

Cosed in U.S.P. 4,277.283 (JPA^PubS^ t^^l^tf** to P — * 
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^a^XSSST Ts?T 6 TT bV b,endi " 9 Starti ^ mate - ls <™ Powered partic.es of 

samples of a substrate material having 7^Wm^J2™£ ' UmO,0 I 1333Pa < 1 X ^torr) to produce 
6 pm thick coating of TiC was deposited theZ S^^SS? treated by honing and a 

A for comparative evaluation 9 me P rocedure as tha embodiment to produce sample 

* a <-T^ 

and Nb at the depth of 10 pm from the suSce^ r 2 filJSSlS? ^ """"^ " 0 U Ta 

The substrate material of this disclosed embodiment was vjr a <v -7 B/ ^ 
and pressing to produce green pressed compactTthey w?? ^ b ' endin9 ^ ma,er ^ ,S 

then carburized in a gas mixture ol K> (80 %)-CH vol ZIT T . ^ ° f 1 hot "' m a vacuum - The V ^re 

and subsequently deLburized at Til c «C tor 2 « iSf ^ E~ U " ° f 2 67 X 103 Pa < 2 ° ">">■ 

and cooled to room temperature in a vacuum 9 ° f ^ (9 ° %) " C °2 < 10 % - a, « b V volume), 

P ~ s ^ a - ™ was ^ by the same 

distribution was as shown in Figure 8, ESSSTw tvoe LrZ °' ^ The pr ° fi,e 0f ,he Co 

Example T^SS^SST C °" d hard ^ inSert «*• C - P™P«- * the same way as disclosed in 

sintered at 1260°C with flowTng £££ Tat a Ze o?3 St 2T T" h Pre8S C ° mpacted ' dewa * ad and 

minutes of heating, the nitrogen 9 was^a" S sin teT^T^^ £ J !"* A «" 45 
pressure argon atmosphere of 266.6 Pa (2 torr) The surfaLTflf Z IT^Z u °° m ' nutes In a reduced " 
coating consisting of TIN (1 .5 pmJ-TiC (8 ^ ) 88 be, ° re ' ^ 3 mUlti,ayer 

This^^^^ 

S.P. 4° 6 a i d 0 d 9". SaniP,e ° ^ Pr ° dUCed C ° mpara,iVe eValUati °" in «**«™. with the first embodiment in the U. 
The substrate material of this disclosed embodiment was WC m s o, Ta r c Qc <>, -r^ ~ 

ia as shown in Figure 8. WtelinnCMnrMci^S ir^n thereon. The profile o( the Co distribution 

had ossontiall. no 7,. Ta a, fdS oMo nun ' ,,h "• »~ »»» and iha, Ms ermpi. 

M «^^P«ac Ml drponrp, 0 «u.^, tow , re ^^, ox ^ TOMuMMr ^^ to 



! Coating 


! Gas Composition (volume %) 


I Reaction T (°C) \ 


J TiCN (for primary coating) 


! TiCI 4 


! 1.5 


860 ; 




! CH 3 CN 


! 0.5 




! N 2 


! 25 






H 2 


remainder 




j Al 2 0 3 


AICI3 


5.0 


1020 ; 




co 2 


8.0 






H 2 j 


remainder ! 




| TiCN (for surface coating) ] 


TiCI 4 


2 


1020 ! 




CH 4 


5 
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! Coating 


,' Gas Composition (volume %) 


- . 

, Reaction T (°C) J 




; n 2 


; 20 






! H 2 


1 remainder 




j TiC 


! TiCI 4 


; 2 


J 1020 ! 




| CH 4 


| 5 






i H 2 


; remainder 




• TiN 


TiCI 4 


j 2 


1020 j 




N 2 


30 






H 2 


remainder 




; Tico ! 


TiCI 4 


2 ~ J 


1020 ; 




CO 


6 






h 2 : 


remainder j 




J TiCNO ; 


TiCI 4 ; 


2 


1020 ; 




CO | 


3 ; 






N 2 ; 


3 ! 






H 2 


remainder ! 





Next machining tests were carried out using the samples of the present invention 
atrve evaluation thus produced. 



as well as those of the compar- 



Continuous machining tests: 



Material machined : 


a cylinder of JIS SCM440 (HB 200) 


Machining speed : 


220 m/min 


Feed rate : 


0.35 mm/rev 


Depth of Cut : 


2.0 mm 


Machining duration: 


30 minutes 


Lubricant : 


water soluble 



Interrupted machining tests: 



Material machined : 
Machining speed : 
Feed rate : 
Bite: 

Lubricant : 



a square cylinder of JIS SNCM439 (HB 270) 

1 00 m/min 

0.375 mm/rev. 

3.0 mm 

none 
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Table 2 



I Test 
INo. 



I Coating 



I 

I T1CN(9.5) 
I Al 2 0 3 (2)- 
I TiN(l) 
H 



Peening 



None 



Residual 
Stress 
(Kg/mm 2 ) 

TiCN/15T 



Wear I Chipping 
Width I Time 
(mm) | (min) 

0.28 I 18.9 
I 
I 



I T1CN(6)- 
I TiC(3.5)- 
I Al 2 0 3 (2)- 
I T1N(1) 

T1CN(9.5) 
I TiCN0(0.3) 
I Al 2 0 3 .(2)- 
I TiCN(l) 
I TiN(l) 
-i 



None 



None 



T1CN/14T 



T1CN/14T 



1 — 

0.27 | 18.1 
I 



0.25 | 18. 
I 
I 
I 



I TiCN(6)- 
I TiC(3.5)- 
I TiCN0(0.3) 
I Al 2 0 3 (2)- 
I TiN(I) 
H 



None 



T1CN/16T 



0.23 | 18.1 
I 
I 



I TiN(0.5)- 
I TiCN(9)- 
I TiCN0(0.3)- 
I Al 2 0o(2)- 
I TiCNlfl) - 
I TiN(l) 



None 



T1CN/13T 



' 1 

0.24 | 18.7 
I 
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Table 2 continued 



ITest 
I No. 



Coating: 



Peening- | Residual 
I Stress 
I (Kg/mm2) 



r- r 

Wear 

Width 

(mm) 



Chippingi 
Time 
(min) 



TiCN(9.5)- 

A1203(2)- 

TiN(l) 



TiCN(9.5)- 
T1CNO(0.3) 
Al 2 0 3 (2)- 
TiN(I) 



All | TiCN/4T 
Surfaces I 
I 

i 



0.30 



All I T1CN/2T 
Surfaces I 
I 
I 



0.27 



21.8 



21 .7 



TiCN(9.5)- 
TiCN0(0.3) 
Al 2 0o(2)- 
T1N(1) 



Rake | TiCN/ 
Surface I rake/2T 

I flank/l4T 



0.24 



21.7 



TiCN(6)- 

TiC(3.5)- 

TiCN0(0.3) 

Al 2 0o(2)- 

TiR(l.) 



Rake | TiCN/ 

Surface I rake/3T 

I flank/l6T 

I 

I 



0.23 



21.0 



10 



11 



TiN(0.5)- 

TiCN(9)- 

TiCN0(0.3) 

Al 2 0 3 (2)- 

T1CNC1)- 

TiN(l) 



i 

All | T1CN/4C 
Surface I 
I 

. I 



0.26 



I 



TiN(0.5)- 

TiCN(9)- 

TiCN0(0.3) 

Al 2 0 3 (2)- 

TiCN(l) 

TiN(l) 



Rake | TICN/ 

Surface I rake/3C 

I flank/13T 

I 



I 



0.23 



21.5 



21.6 



12 



TiN(0.5)- 

TiCN(6)- 

TiC(3)- 

TiCNO(0.3) 

Al 2 0 3 (2)- 

TiCN(l) 

TiN(l) 



1 — 

Rake | TiCN/ 
Surface I rake/2T 

I flank/15T 

I 



I 



0.23 



21.1 
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Table 2 continued 
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5 


r r 

ITest I 
I No. I 
I I 
I h 


Coating 


t 

1 Peening 


1 Residual 
1 Stress 
1 (Kg/mm 2 ) 


1 Wear 
1 Width 
1 (mm) 


Chipping! 
1 Time | 
(min) | 


10 


I A I 
I I 
I I 
I h 


TiC(6.0)- 


1 None 


I T1C/35T 


H 

1 0.68 
1 in 
1 6 mini 


6.7 | 


15 


t n i 

i i 
i i 

1 h 


I It \ 5 ) - 


1 None 


T1C/33T 


H 1 

1 0.63 | 
1 in 1 
1 8 mini 


7.2 | 


20 


1 C I 
1 1 
1 1 
1 H- 


TiN(1.5)- 

TiC(8)- 

Al 2 0 3 (2) 


1 None 


T1C/31T 


H f 

1 0.58 I 
1 in l 
114 mini 


1 

3.8 | 




1 D 1 
1 1 

1 1 

i i 


TiC(5)- 
TiCN(4)- 
TiN(l) - | 


None | 


T1CN/30T 


H h 

1 0.54 I 
1 in 1 
110 mini 


7.0 | 



T1CN(9.5) 
T1CN/15T 



Notes: In Table 2. various abbreviations are as 
follows: 

indicates a TiCN coating of 
9.5 #m thickness. 

indicates a tensile residual stress 
value of 15 Ke/mm 2 measured on a TiCN 
coating. 

indicates residual stress values of that 
are compressive residual stress of 
3 Kg/mm 2 measured on a rake surface, 
and a tensile residual stress of 13 kg/mm 2 
measured on flank surfaces of TiCN coating. 

Pingtenaenciesareg^^ 



TiCN/ 

rake/3C 

flank/13T 
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wnereinthep.uralrty'ofsurface^^^ °' Said SUbstra,e »— ■* and 

coating of Al 2 0 3 deposited on the primary coatio Z ^ ^ 9 . de P° srte <* on the surface layer, a secondary 

and TiN deposed on the JSndK3£^ 9 COnSiS,in9 °' * ,eaS ' ° ne ^ °' ™ 
subs^^ 

Therefore there is ,ess diffusion of the e.ements coUZjS « « 
coat.ng, and there is less tendency to form detrimental microstructural phasic Tas Ses^h!^ ? ^ 
( Se a 2h? ereby ;7 rOVin9 b0ndn9 °' ,h9 primaf V coati "9 ™ to the subsiate ma te ial ^ 
ane^r^ 

at re^X^^L^p^ superior to such materia, because they are produced 

'ayerandaUvis^ 

of said substrate material wherein tha rn ^ :~ J T , surIace ,a V er re 9'on of 50 u.m from an interface 
material is within > 5 2S % 17^;^ ° T " interfaCS °' S3id SUbs,rale 

in said core, and wherein the content of ZcfbSo T TaaZT " If ^J** ,ayer " m ° re ,han ,he con,enl 
^'«anceo,100^ 

^part^sarepresentinaregionofsaidcore,^ 
areglS^ 

coatfng layer rttS^m^^S^^S^Si I* ,hemla : COe,ficien, of between the 

the coating thicks, and the compos^o*^^^^ — » « 

in the substrate material containing less than 10 % Co rp^iriuai tancii* 



Claims 
1. 



s: s^sis :x we s Sh d t core ,oca,ed at a depth beyond about 100 - »*•» - - 

the plurality o, hard coatings consist of a primary coating (13) o, TiCN deposited on said surface fcyer. a 
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^aceoftheWCsubstrateJI^^ 

said primary coaling(l 3) and said s^^^^^^'^^^^)^^ 
" 2 ^TanT^ 9 ^ " Cbimed * — - a - - intermediate coat.g (16, 

6. A coated hard alloy cutting tool as claimed one of claims 1 7 i a - • 

- - - — — " - — " 3) is 

7. A coated hard alloy cutting tool as claimed one of claims 1 2 3 4 s anH e «*, • .„ 

treated to produce tensi.e residua, stress therein J^^O^^ ^ ^ ° 3) * 

8. A coated hard alloy cutting tool as claimed one of claims 1 ? q 4 s c ^ 

is treated toproduce compressive residua. j££2& "* ™ * 

coating (1 3) on said rake surface (2, are not g^eTSL^lf? h said prima, y 

said flank surface (3). 9 ha " ,ens,le res,dual s,resses In said primary coating (1 3) on 

10. A coated hard alloy cutting tool as claimed one of claims 1 2 3 4 5 fi 7 a a „„ Q u • 

(12) is provided with rake surfaces (2) and flank surface ili whprl J' Where '" 3316 SUbs,ra,e ma,erial 

(2) is provided with compressive res idual stresses S l^T """^ COatin9 (13) °" Said rake surface 
with tensile residual stress ' ^ ^ P " maty Coa,ln 9 on *"* surface (3) is provided 



Patentanspruche 
1. 



panik.1 h elnam «, k«T kZ« ZSS^ ""H*"™"* "a"™"" "=» UM« 
*>< Coball-Gehall u, ™.™ ! ? " Obarflachanteraiths Wiandcn sind. 

Mm von der Grenze im 

schichtung (15) aus TiCN und^™ iJ^^JiSt Beschichtung (13), einer Oberflachenbe- 
schenschicht (16) zwischen d S toL^LzltZ , 5 escn,cn,un 9 (14) und wahlweise einer ersten Zwi- 
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2. Beschichteles Schneidwerkzeug aus harter Legierung gemaB Anspruch 1, bei dem eine erste Zwischenschicht 
(1 6) aus TIN zwischen der Oberflachenschicht und der ersten Schicht (1 3) vorhanden isl. 

3. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB Anspruch 2, bei dem die Dicke der ersten Zwischen- 
schicht (16) nicht mehr als 1 u.m betragt. " ^ 

4. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB einem der Anspruche 1 , 2 oder 3, in dem eine zweite 
Zwischenschicht (17) aus TiC, TiCO und/oder TiCNO zwischen der ersten Schicht (13) und der zweiten Schicht 
(14) hegt. 

5. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB Anspruch 4, in dem die Dicke der zweiten Zwischen- 
schicht (17) nicht mehr als 1 um betragt. ~ 

6. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB einem der Anspruche 1 , 2, 3, 4 oder 5 in dem die 
erste Schicht (1 3) so hergestellt wird, daB die verbleibende Zugspannung in der Beschichtung wie abqeschieden 
nicht mehr als 20 kg/mm 2 betragt. 

7. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB einem der Anspruche 1 , 2, 3, 4, 5 und 6 in dem die 
erste Schicht (1 3) so behandelt wird, da(3 die verbleibende Zugspannung nicht mehr als 1 0 kg/mm 2 betragt. 

8. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB einem der Anspruche 1,2,3 4 5 6 oder 7 in dem 
die erste Schicht ( 1 3) so behandelt wird, daB die darin verbleibende kompressive Spannung nicht mehr als 20 kq/ 
mm 2 betragt. " y 

9. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB einem der Anspruche 1 2 3 4 5 6 7 oder 8 in 
dem das Substratmaterial (12) mit Freiflachen (2) und Flankenflachen (3) ausgerustet ist. wobei die verbleibende 
Zugspannung in der ersten Beschichtung (13) auf der Freiflache (2) nicht groBer ist als die verbleibende Zuqsoan- 
nung in der ersten Beschichtung (13) auf der Flankenflache (3). 

10. Beschichtetes Schneidwerkzeug aus harter Legierung gemaB einem der Anspruche 1, 2, 3, 4, 5 6 7 8 oder 9 
in dem das Substratmaterial (12) mit Freiflachen (2) und Flankenflachen (3) ausgerustet ist,' wobei die erste Be- 
schichtung (1 3) auf der Freiflache (2) unter Druckspannung stent, und die erste Beschichtung auf der Flankenflache 
(3) unter Zugspannung steht. 



Revendications 



1. 



Outil de coupe en alliage dur revetu, comprenant un materiau de substrat de WC (12) comprenant une couche de 
surface ennchie en Co et un noyau, plusieurs revetements durs formes sur ledit materiau de substrat en WC (12) 
et une interface qui est situee entre ledit materiau de substrat de WC (12) et un premier revetement (13 ou 16) 
caracterise par " 

une region de couche de surface enrichie en Co de 50 pm par rapport a ladite interface, dans laquelle la 
proportion en Co dans ladite couche de surface dans une profondeur allant de 5 a 10 jim par rapport a ladite 
interface, est a I'interieur d'une plage allant de 15 a 25 % en poids, ladite proportion de Co etant superieure 
a la proportion en Co dans ledit noyau, et dans laquelle la proportion des carbures de Ti, de Ta et de Nb est 
interieure a celle dudit noyau, 

une region de surface de 100 ujti a 400 urn, par rapport a ladite interface entre les revetements (13 a 19) et 
le materiau de substrat (12), est pratiquement depourvue de particules de carbone libre alors que les particules 
de carbone libre sont presentes dans une region dudit noyau qui est localisee a I'exterieur de ladite olaae de 
region de surface, M 
la proportion de Co dans une region dudit noyau localisee a une profondeur au<Jela d'environ 100 urn par 
rapport a ladite interface, est a I'interieur de la plage allant de 4 a 8 % en poids, 

les plusieurs revetements durs sont constitues d'un revetement primaire (1 3) de TiCN depose sur ladite couche 
de surface, d'un revetement secondaire (1 4) d'AI^ depose sur ledit revetement primaire (1 3), un revetement 
de surface (15) de TiCN et/ou de TiN depose sur ledit revetement secondaire (14), et en option un premier 
revetement intermediate (16) entre ladite couche de surface et ledit revetement primaire (13) et un second 
revetement mtermediaire (17) entre ledit revetement primaire (13) et ledit revetement secondaire (14) 
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Outil de coupe en alliage dur revStu selon la revendication 1 , dans lequel un premier revetement interm&Jiaire 
(16) de TIN est prevu entre ladite couche de surface et ledit revetement primaire (13). 

Outil de coupe en alliage dur revdtu selon la revendication 2, dans lequel I'Spaisseur dudit premier revetement 
interm&Jiaire (16) ne ddpasse pas 1 urn 

Outil de coupe en alliage dur revdtu selon I'une quelconque des revendications 1 t 2 et 3 dans lequel un second 
revetement intermSdiaire (1 7) de TiC, TiCO et/ou de TiCNO est prSvu entre ledit revStement primaire (1 3) et ledit 
revfitement secondare (14). 

5. Outil de coupe en alliage dur revetu selon la revendication 4, dans lequel P6paisseur dudit second revetement 
intermediate (17) ne d6passe pas 1 um 

6. Outil de coupe en alliage dur rev§tu selon Tune quelconque des revendications 1, 2, 3, 4, 5. dans lequel ledit 
*5 revetement primaire (13) est produit de facon a ce que la contrainte residuelle en traction dans le revetement ainsi 

depose ne depasse pas 20 kg/mm 2 . 

7. Outil de coupe en alliage dur revetu selon i'une quelconque des revendications 1 , 2, 3, 4, 5 et 6 dans lequel ledit 
rev§tement primaire (1 3) est traitd afin de produire une contrainte rdsiduelle en traction dans celui-ci qui ne depasse 

20 pas 10 kg/mm 2 . 

8. Outil de coupe en alliage dur revetu selon I'une quelconque des revendications 1, 2, 3, 4, 5, 6 et 7, dans lequel 
ledit revetement primaire (1 3) est traite afin de produire une contrainte residuelle en compression dans celui-ci ne 
depassant pas 20 kg/mm 2 . 

25 

9. Outil de coupe en alliage dur revetu selon I'une quelconque des revendications 1,2,3, 4, 5, 6, 7 et 8, dans lequel 
ledit materiau de substrat (12) est muni de surfaces de dSpouille (2) et d'une surface de flanc (3), dans lequel les 
contraintes r6siduelles en traction dans ledit revStement primaire (13) sur ladite surface de depouille (2) ne sont 
pas superieures aux contraintes rdsiduelles en traction dans ledit revetement primaire (13) sur ladite surface de 

30 flanc (3). 

10. Outil de coupe en alliage dur revStu selon I'une quelconque des revendications 1, 2, 3, 4, 5, 6, 7, 8 et 9, dans 
lequel ledit mat6riau de substrat (12) est muni de surfaces de ddpouille (2) et d'une surface de flanc (3), dans 
lequel ledit revdtement primaire (13) sur ladite surface de depouille (2) recoit des contraintes r6siduelles en com- 

35 pression, et ledit revdtement primaire sur ladite surface de flanc (3) recoit une contrainte rdsiduelle en traction. 
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FIG. I 
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FIG. 4 
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FIG. 8 
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